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EXECUTIVE SUMMARY
This education project joins transportation-related issues with community-oriented projects through the multidisciplinary work of designBridge, a student-based organization focused on learning through identifying, planning, and carrying out design/build projects. The project directly supports OTREC's goal of increasing the number of university students engaged in the study of transportation-related issues, particularly in a multidisciplinary, experiential learning setting. By supporting this project, OTREC provides an opportunity to investigate and make visible, and more tangible, the idea of a healthy community. The project challenged Camas Ridge Community School students, parents, faculty and community members to examine bicycle transportation and multiple ways they might increase the number of students who ride to school.
The primary work encompassed the education and guidance of university students as they undertook the design and construction of a transportation shelter for Camas Ridge Community School in Eugene, OR. Camas Ridge is a recent combination of two elementary schools, and active parents and teachers, already familiar with Safe Routes to School (SRTS), quickly realized that they would need to address additional bike amenities and security for the larger student population. They were referred to designBridge by SRTS and Roosevelt Middle School (Bike Shelter, 2008 -2009 , as well as HIV Alliance (Outdoor Garden Room and Entry, 2008-2009 ).
The work directly addresses a number of transportation-related topics; by engaging various partners, and placing students in a place of central responsibility and decision-making, the topics could be explored from multiple perspectives. The process fosters a rich learning environment, an integrative design solution, a bridge connecting a university to its community, and a potential model for further small but critical education-fabrication projects.
BACKGROUND & OBJECTIVES
A project that seeks to engage university students in a transportation-related educational experience strongly supports USDOT and OTREC goals as identified in their respective strategic plans. Such projects present opportunities to focus university expertise on local issues, provide students with integrative pre-professional project experiences, and strengthen communities. Key goals identified with regard to this project are healthy communities, reduction of urban congestion, environmental stewardship, and the support of multimodal transportation opportunities.
Concerns regarding physical and environmental health are converging around transportation-related topics in many fields of study -health and wellness of adults and children, architecture and urban planning, and environmental studies, to name a few -and these disciplines document a mounting need to encourage and accommodate multimodal transportation. These are not only of professional interest, as they are global and civic issues as well.
According to the Physical Activity Guidelines for Americans, children and adolescents should participate in physical activity for at least 60 minutes each day, and studies show that children who exercise regularly are generally healthier, physically and mentally. Increasingly, children, as well as adults, are at risk for heart disease, high cholesterol, and Type 2 diabetes (Healthy Children Organization). The Centers for Disease Control and Prevention (CDC) states that approximately 17% (about 12.5 million) of children and adolescents aged 2-19 are obese (Ogden and Carroll, 2010) . Obesity among children has tripled since 1980 (CDC) and obese children are more likely to become obese adults. Low-income populations have a higher prevalence of childhood obesity (CDC), and in Lane County 6,002 families with children live below the federal poverty level (U.S. Census Bureau, 2000) .
One obvious aspect is the decrease in regular, non-sports-related activity of individuals and families. The American Academy of Pediatrics has found that many children fall short of the recommended one hour of daily physical activity, and the academy urges regular activity on as many days as possible, even if it is broken up into 15-minute segments (Healthy Children Organization). The number of students who walk to school has decreased by as much as 40% (Killingsworth and Lamming, 2001) , and researchers continue to draw direct connections between our health and physical activity and the design of our built environment (Loukaitou-Sideris, 2005) . The CDC offers a number of recommendations for communities to address the childhood obesity epidemic, one of which is to focus on creating and maintaining safe neighborhoods for physical activity. The National Center for Safe Routes to School is building and providing resources that range from addressing school curriculum and increasing safe biking and walking routes to promoting both pedestrian and cycle options and ways to change school culture (SRTS). Carbon dioxide emissions are projected to continue to grow and the most effective way to reduce CO 2 emissions is to reduce fossil fuel consumption (EPA). Encouraging children to incorporate walking and biking into their routines at an early age may affect air quality favorably in the future by directly reducing personal energy use.
designBridge is a multidisciplinary, student-based organization in the University of Oregon's School of Architecture and Allied Arts that engages in community-based design, planning and construction projects for clients who might otherwise not have access to professional services. The organization seeks those projects that present an active learning opportunity for students, an extension of the university's educational mission. Each spring the organization identifies community partners and projects that offer mutual benefits, suggesting that sustainability refers not only to the natural environment but also to community needs and well-being. This OTREC project supported the education of designBridge students during their design and building of a bicycle shelter for a local elementary school.
Many potential community partners are supportive of non-auto transportation. The City of Eugene is making increased efforts to plan for multimodal opportunities and to make decisions that strengthen bike travel across and within the city (City of Eugene). The 4J School District, which includes the Camas Ridge Community School, recognizes the need for school designs incorporating a safe and effective mixture of solutions for daily parking, car drop-offs, buses, and accommodations for walking and biking. Faced with budget challenges, the school district is not able to fund bike shelters, but is eager to support and facilitate these projects in other ways. The federal Safe Routes to School organization's goal is to accommodate and increase ridership of elementary students, teachers and parents. Eugene's strong, active SRTS chapter implements programs to increase child ridership and acts as a liaison to parents, cycling organizations and other community groups.
The National Council of Architectural Registration Boards (NCARB), which assesses architecture internship and licensing processes, and the National Architectural Accrediting Board (NAAB), which assesses architecture education, have determined that there are 17 components of the profession and practice in which students are routinely "deficient" (NCARB, 2008 Through their participation in the Camas Ridge bike-shelter project, with a "real" client, students were given an opportunity to examine and advance both their written and visual communication skills. In school, they generally learn to relate to their peers; now, they were asked to converse and present to laypersons and community professionals. In the university setting, students often work on projects that are developed to an advanced schematic design phase, without knowing what comes next or how to develop a project further. By working on this community transportation shelter, students increased their knowledge of how materials are joined together and had to consider how these details would perform structurally and wear over time. Many aspects of a design education are explored conceptually and remain challenging to integrate.
Given the conditions outlined above, we proposed that multiple objectives (student education, design and fabrication of a needed school amenity, increased bike ridership) could be met successfully in a team-based learning environment that placed students in the realm of practice.
PROJECT DESCRIPTION
In fall 2008, a parent active in his children's Safe Routes to School program approached designBridge with a request to consider addressing the bike-shelter needs of a local school. The school community faced the prospect of combining Harris Elementary and Eastside Elementary into one entity (Camas Ridge Community School) and the principal and teachers were keen to participate. Combining schools would alter the bike amenities required, and it also represented an opportunity to collaborate and establish a new identity for the merging Harris-Eastside groups. designBridge leaders perceived that the project would offer students a rich context for a valuable, applied learning process that addressed contemporary planning and transportation needs along with landscape, architectural and civic issues.
The project would build on a few years' experience -designBridge had completed some small, successful projects, including two bike shelters, and the organization had relationships with both the local Safe Routes to School (SRTS) program manager and the 4J School District architects. A 2008-2009 OTREC grant had supported one of the previous projects, and initial coursework that could lend support to a new bike-shelter project. The project was challenging in terms of funding, but some aspects were directly supported. Bike racks, as fabricated and finished products, were expensive butcould be provided by a grant awarded to SRTS; the principal had some discretionary funds that could be utilized for consultants and permitting; and the students' own hours of volunteer labor on design-build projects could offset a significant portion of market cost. Parents committed to raising the funds necessary for materials, which represented the bulk of the projected costs.
The general approach to a designBridge project includes a preliminary "project incubation" period, during which faculty advisors and student leaders meet with clients to discuss the broad strokes and main aspects of the project. This is followed by the three major phases: Pre-design and community outreach; design development; and construction and fabrication. Working as a team, students are central in the process. They have maximum opportunity to question, ask for guidance, and learn and apply. Most importantly, they stay focused on communication and decision-making. The students are encouraged to seek a professional mentor from the community, and the project team recruited Mark Young, an architect, parent and experienced cyclist. By combining strategies that included focusing on childhood educational activities, engaging professional partners, and assembling a multidisciplinary student team and faculty mentors, this small transportation project has been demanding and rewarding for designBridge in terms of its effectiveness in the community and student learning.
ACTIVITIES & RESOURCES
Chronologically, the academic calendar provided the framework in which the three phases occurred. Each of the three sequential, quarter-length courses is described below.
Fall 2009: Pre-designBridge Seminar (3 credits)
Instructor: Juli Brode The course met twice weekly for a total of three hours a week; two graduate students and four undergraduate students spent approximately 278 hours on project work outside the classroom. Students chose two co-managers for their initial organizational structure and developed a team charter to establish ground rules. The initial focus was on a careful understanding and articulation of the problem and goals.
• Each student completed a self-assessment of their knowledge and skills in core competency areas prior to participation in the project.
• They researched those aspects of the design problem that relate to children's bicycling by familiarizing themselves with walking and biking issues, how those subjects are being explored elsewhere, and why alternate transportation is desirable, healthy and environmentally necessary.
• Students found precedents from the U.S. and Europe of good solutions for access, shelters, racks, and general design ideas.
• They raised awareness of non-auto options and combined auto/bike options that people elsewhere are implementing, opening a discussion of how these decisions affect and hinge upon wider community planning. • The team assessed the Camas Ridge school site and examined documents pertaining to the logistical requirements of the city planning department, the school district and SRTS.
• They liaised with 4J architects to understand any requirements they might have, reviewed planning and zoning codes and approval/permitting processes with them, and constructing a flowchart to guide their own approval process.
• They established the parameters of the design problem through additional site observation as well as precedent studies of shelters and small structures, and then developed preliminary schedules and budgets based on rough guesses.
• They created a shared resource binder and server file that allowed them to document and organize their work with a good degree of transparency and access.
• The education and inclusion of the facility's child users was critical, and with the teachers' help the designBridge students were able to connect with the elementary school children through activities and education surrounding walking and biking.
• They formally presented their design objectives, technical research, precedent studies and an initial scheme to a panel of faculty and professionals.
Fall quarter ended with an anonymous peer review and facilitated team discussions.
Winter 2010: designBridge Studio (6 credits)
Instructor: Juli Brode The project team had developed clear objectives through pre-design activities, and two additional persons joined the team for the design studio. The studio met three times weekly for a total of 12 hours a week. This course became the major focus of three graduate and five undergraduate students; they worked on the project an average of 10 additional hours per week outside the classroom, yielding an approximate total of 720 additional volunteer hours.
• The quarter began with changes in team makeup and changes in roles and responsibilities.
• The design quarter began with formal studies of the general scheme developed in the fall quarter.
Think. Propose. Evaluate. (design, design, design) • The focus was on developing the design; refining the relationship to the adjacent slope; developing a structural system and material language; and crafting details and strategies for addressing shelter from sun and rain and accommodating rainwater.
• Teams of two completed "The Mule," a fabrication exercise using power tools and wood joinery methods designed to increase shop skills and collaborative fabrication work.
Working on The Mule: teams discuss and fabricate in the shop. Henry Malmberg demonstrates. The mules were meant to seat two and to carry tools/drawings/equipment. Dimensions and materials were limited.
• A number of venues, ranging from discussions with consultants to informal reviews, gave different students occasions to present the project and ask questions of professionals.
• During a pre-design field trip, students had met Adam Bonner (Hoffman Construction) and he agreed to meet regularly regarding costs, budgeting and construction scheduling.
• Juli guided teams toward "build readiness." •The students met regularly with a professional mentor, and a local engineer agreed to review their calculations and sketches.
•The project required a permit, necessitating a full set of permit documents.
As winter term began, the client had not met the 50% funding deadline. From a logistical, professional perspective it was time to reconsider the deliverables and approach. On the plus side, experience had demonstrated that designBridge projects could be a vehicle for material manufacturers and vendors to contribute in a focused way to their community. From an educational perspective, this approach necessitated a heightened knowledge of materials, properties, details and logistics on the part of the students, presenting a new set of professional exchanges and experiences. 
None of this delayed the project schedule during this phase, and the winter quarter ended with a formal studio review of the design, a full-scale mockup, working drawings and

Spring 2010: designBridge Tech/Build (4)
Professor: John Rowell This technical studies course was developed to support the material, detailing and assembly knowledge required for project construction. The course satisfies a degree requirement for advanced technology credits and is sufficiently popular to limit enrollment. Three graduate and six undergraduate Camas Ridge team members enrolled in the Tech/Build course, meeting twice a week for a total of four hours per week, and documenting a minimum of seven additional hours on the project outside of class time.
• A building permit was secured in March 2010, prior to the start of the spring quarter.
• One day each week, the instructor ran the class as a "construction meeting," where student teams presented progress of the past week, reviewed status of the schedule and budget, and trouble-shot construction challenges and details.
• Team members brainstormed about ways to enlist the schoolchildren in the building fabrication, and they enlisted a staff member/ceramicist to lead a tile workshop.
Amanda Asa and Caitlin Gilman assist Camas Ridge teachers and volunteers with a workshop where elementary students make and glaze tiles for their bike shelter -and the young artists are very pleased with their work!
• Construction commenced with laying out the site for appropriate places for material storage, tools, a first aid station and waste. A surveyor volunteered services for accurate excavation and foundation measurements.
Following concrete sawing, Nick Venezia and Henry Malmberg excavate for footings.
Troweling concrete to top of formwork at planter beds.
• This was the first time a designBridge project had utilized steel as a major construction material, and there was a great moment when students were perplexed by the formal RFIs (Requests for Information) they were getting from the steel company. They looked important! In the time span of about a week, students had drawn new details or refined dimensions in order to answer each RFI. They pinned them up in the Tech/Build class for review prior to sending them back to the contractor. The process demanded professional behavior and response; the experience and knowledge was one that could be shared with the entire Tech/Build class.
• The early part of the spring quarter yielded strong progress on preparing the site, but all was slowed due to two factors. The first was the time it took for students to properly respond to the RFIs from the steel company and make some additional calculations for their project. The second factor was that reliance on donations meant that designBridge was not in control of the procurement schedule.
Students arranged to be in Eugene for the early part of summer in order to receive and erect the steel, but the steel did not arrive before scheduling conflicts arose. All community partners were informed and assured that construction would resume in early fall 2010 and designBridge requested an extension of the OTREC grant until December. The project did resume but was no longer supported by coursework, reducing the student building activities to regular weekend "Build Days."
Grant and Project Completion
The bike shelter was completed in late May 2011, and an early June final inspection meant it was operational for the remaining weeks of school. The ribbon cutting was a celebratory event: the elementary students presented personal cards, sang songs, and performed a play they had written about "their architects" and their bike shelter. One young man who loves bikes and riding them vowed that he was going to be an architect when he grew up -just so he could make bike shelters for people! Column bracing assures that they will remain in proper place during the concrete pour. During the pour, students focus on sloping the tops of column bases for drainage and placing connectors for the front row of columns.
Forms stripped and columns aligned. Fastening beams to columns.
Steel purlins and roof installed.
Looking north toward Structure One from the planter bed and stairs.
PROJECT OUTCOMES
The Camas Ridge bike-shelter project directly addresses a number of transportation-related topics and, by engaging various partners and placing students in a place of central responsibility and decision-making, the topics could be explored from multiple perspectives. The process fosters a rich and integrative learning environment. It yields a design solution uniquely appropriate to its site and users. It becomes a context in which the knowledge bases of both the university and community can be connected and utilized together. And it provides a basis upon which similar projects might be developed elsewhere.
The design team reviewed literature on health and statistics regarding decreased walking and biking of schoolchildren, both in the U.S. and abroad. Camas Ridge is an easy bike ride to UO and, when possible, the university students would bike together to meetings and work days, increasing their own understanding of the project site and setting an example for others. The designBridge team engaged elementary students directly through interviews and charrette activities in an effort to find out what was important to them, provocative and imaginative in their eyes. By including the elementary school students in the design process, most notably at the initial brainstorming phase and, later, in the fabrication of ceramic tiles for the shelter, there was an opportunity to raise general awareness and excitement about the coming shelter. Camas Ridge's principal and teachers utilized project-based curricula to incorporate multidisciplinary learning opportunities. They worked on physical education, science and environmental health, and safe ridership with their elementary pupils.
A group of four to six parents and kids attended meetings with designBridge students and Shane Rhodes (Eugene SRTS program manager), where they talked about current ridership, planned school routes and ridership goals. The existing bike rack technically accommodated 40 bikes, was often filled by kids' bikes on very nice days, but was seldom used by parents and teachers due to the damage caused to bikes. The determined goal was to exceed this if possible, but at the very least to match the existing accommodations, which already met the current building code requirements. The architects of the 4J School District and Shane had some clear ideas regarding school traffic and schoolyard access, but the desire to separate the shelter from the central transit "hub" also presented a challenge to the idea of a shelter that sought to symbolize the "hipness" and special accommodation for those who rode, skateboarded or walked. Meetings alone raised awareness of alternative transportation choices in the school community, and tabling at local cycling events presented opportunities to network with those outside the Camas Ridge neighborhood. These meetings promoted discussion and informed decision-making.
Two particularly visible examples of a confluence of these events can be found. One, the concept of incorporating kids' drawings into the investigative process became an art project where children made tiles so their ideas about transportation and health could be embodied and represented in the completed shelter. These were installed on the column bases. The second example is more complex, as a grant catalyzed a proposal for an environmental learning garden and outdoor meeting room, and its adjacency made for a new and unknown context just south of the proposed bike shelter. The design team did two things: First, they contacted the parent-architect to meet and share ideas about the two projects, although the outdoor room was in a nascent stage. Second, their own timetable being more advanced, they altered their proposal, attenuating the overall shape, breaking up the form and changing some planter beds/benches/steps in such a way as to "point to" what initially appeared to be a proposal for a simple, geometric, gazebo form. Focusing on the relationships and communications, both internal and external, shifts the emphasis of the workflow to one defined by community processes and relations, and represents a departure from a process that primarily focuses on managing the building as a physical product. Students learned that the nature of the profession is dynamic -design objectives can and do change during the course of the work. Individually, each designBridge student acquired a narrative understanding of the project, its requirements, and its processes. As a team, they gained an understanding of the strengths and weaknesses (resources) of the team, negotiated conflicting ideas, and formed common objectives. As they learned, in an entrepreneurial way, these management and planning skills, they were also becoming a more effective learning group.
The processes of the design phase evolved and the team changed accordingly. The project manager continued to keep the team focused on objectives and maintained nearly all internal and external communications, but the team decided that it was advisable for another person to coordinate all charrettes, presentations and blog entries. In addition, the team designated a third person to look at the project through the lens of "buildability," keeping the team on track in terms of engineering, materials and connections. The studio became a place of real seriousness and play -the weight of a tangible project was sometimes sobering and the obstacles frustrating, but the group had become more confident. Their decision to proceed in the face of a cost that was estimated at $25,000-$30,000 and actually funded by about $1,200 and their own labor was both determined and inspired. They immediately contacted contractors and material vendors who might represent a source for all major building materials. Their interest in project funding increased considerably and the budget reflected new contacts, relationships and efforts. They succeeded in securing the needed donations, including the one for steel, the major component, and in securing letters committing to the donations, a condition of the 4J School District. The attention shifted back to structural calculations, final design reviews by UO faculty and guests, design refinement, and permit drawings. The permit drawings represented another challenge, as few school projects require resolution of design thinking and control at the level of material connection details and dimensions. There was a wonderful moment, after the review, when both professional mentors were having a friendly bicker about who would get the opportunity to correct and redline drawings for student to revise! The final set was submitted in late March and the school secured a building permit in early April.
Construction began as soon as site layout and excavation could take place. The Technical Building course was a synthesis of materials and methods learning (through the detail work and questions arising due to the projects themselves, and through field trips to manufacturing facilities and construction sites) and a weekly "construction meeting," as would take place in the field. Each student was responsible, at least once during the quarter, for leading the construction meeting and presenting the agenda and material for discussion. The appearance of a subcontractor's RFIs introduced an architect-to-contractor process heretofore unknown -an aspect of professional practice that can only be presented abstractly in the typical classroom. Here, it became a matter of general interest and understanding, as well as urgency, requiring a timely and professional response. The biggest logistical obstacle to the Camas Ridge project became the inability to manage the building schedule due to the dependence on the major material donations. The biggest gap in steady progress was in the wait for the structural steel components as they were delayed from late June -several students had remained in Eugene beyond the school in order to receive and erect the steel -to late July. The consequence was a largely disbanded team and regular work did not commence until the following September, by which time the project was no longer supported by coursework. The students remained committed; several were in their final, demanding year of studies, but the project progressed steadily, albeit primarily on weekends.
The design and development of this project satisfied the seemingly mundane need for a bike shelter. The community education and conscious engagement increased awareness of the need for safe and easy bike travel throughout Eugene. Connecting directly with children during the design process promoted a change in their travel behavior and offered an incentive and amenity to do so. A number of elementary school children at Camas Ridge are excited at the idea of the architecture and planning professions -they are convinced that they can bike and make bike roads, build bike shelters and design bike cities.
The university students benefited from an effective learning experience, one that involved a degree of critical reflection and an understanding of the value of their own experience. The opportunities to connect technology and theory to practice are high, and those opportunities can be fully leveraged when the process is active, engaged and collaborative and when the mentoring is timely (one reason these learning pedagogies are mentor-intensive).
Another way to increase this reflective learning component is to place high value on students mentoring and teaching fellow students. In the course of the bike-shelter project, there was an effort to consult and include students who had worked on the previous shelter project (Roosevelt Middle School, 2009 ) and the OTREC funding made it possible for one of the Roosevelt project managers to become the graduate teaching fellow for the Tech/Build class in 2010. The other became the designBridge organization's student director and supported the project in other ways, assisting in presentations; advising and referring contractors; and soliciting support for build days. One aspect of this peer-to-peer learning was that the students who participated in this project were more aware of what they were learning while they were learning it and, as a result, they increased their tacit knowledge. That knowledge "…is not typically reportable since it is deeply rooted in action and involvement in a specific context." (Raelin, 2008) . Consequently, students became more skillful, less intimidated by what they do not know, and more confident in their ability to continue to learn. Many of the team became interested in community work and civic processes, and students have developed teamwork and communication skills that will play a large role in their professions.
